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ABSTRACT 

We present the results of a spectroscopic follow-up of various puzzling variable objects 
detected in the OGLE-III Galactic disk and bulge fields. The sample includes mainly short- 
period multi-mode pulsating stars that could not have been unambiguously classified as either 
6 Set or 0 Cep type stars based on photometric data only, also stars with irregular fluctuations 
mimicking cataclysmic variables and stars with dusty shells, and periodic variables displaying 
brightenings in their light curves that last for more than half of the period. The obtained low- 
resolution spectra show that all observed short-period pulsators are of S Set type, the stars with 
irregular fluctuations are young stellar objects, and the objects with regular brightenings are 
A type stars or very likely Ap stars with strong magnetic held responsible for the presence of 
bright caps around magnetic poles on their surface. We also took spectra of objects designated 
OGLE-GD-DSCT-0058 and OGLE-GD-GEP-0013. An estimated effective temperature of 
33 000 K in OGLE-GD-DSCT-0058 indicates that it cannot be a (5 Set type variable. This 
very short-period (0.01962 d) high-amplitude (0.24 mag in the 7-band) object remains a 
mystery. It may represent a new class of variable stars. The spectrum of OGLE-GD-CEP- 
0013 confirms that this is a classical Cepheid despite a peculiar shape of its light curve. The 
presented results will help in proper classification of variable objects in the OGLE Galaxy 
Variability Survey. 

Stars: variables: Cepheids - Stars: variables: delta Scuti - Stars: variables: 
T Tauri, Herbig Ae/Be - Stars: peculiar 


1 Introduction 

The Optical Gravitational Lensing Experiment (OGLE) is a long-term large- 
scale sky variability survey conducted at Las Campanas Observatory, Chile. 
It started in 1992 with the prime aim of searches for microlensing events in 
dense stellar regions of the Galactic bulge (Udalski et al. 1992). In 1997 the 
project entered the second phase (OGLE-11) with the beginning of operation of 
the dedicated 1.3-m Warsaw Telescope. An upgrade from a single-chip camera 
to a 8-chip mosaic camera started its third phase (OGLE-111) in 2001, which 
lasted until 2009 (Udalski 2003). Since March 2010 the project is in its fourth 

*Based on observations obtained with the 2.5-m Irenee du Pont telescope at the Las 
Campanas Observatory of the Carnegie Institution for Science under the CNTAC program 
CN2014A-65. 
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phase. The OGLE-IV camera consists of 32 chips and has a field of view of 
about 1.4 deg^. Currently, OGLE measures brightness in the I and V bands of 
over a billion stars of the Galactic bulge and disk and the Magellanic System, 
covering a total area of about 3000 deg^ of the sky (see Udalski, Szymahski and 
Szymahski 2015 for details). 

Regular observations conducted for many years allow finding and exploring 
the variety of variable objects (e.^., Soszyhski et al. 2008, 2013, 2014, Poleski 
et al. 2010, Mroz et al. 2013, Pietrukowicz et al. 2013a). However, for some 
variables the obtained photometry is insufficient to properly classify the objects 
or even explain their nature. It happens sometimes in the case of Milky Way 
stars with unknown distance and reddening. For this reason we have conducted 
a spectroscopic follow-up of selected puzzling objects detected in the OGLE-III 
fields toward the Galactic disk and bulge. Among the targets are pulsating 
stars that could not have been properly classified based on photometry only 
(Pietrukowicz et al. 2013b). Another group is formed of variables showing ir¬ 
regular fluctuations up to 2.0 mag in their light curves. We also took spectra 
of several periodic variables (periods of a few days) that exhibit brightenings or 
waves lasting for more than half of the period. 

2 Spectroscopic Observations and Reductions 

The spectra were obtained with the 2.5-m Irenee du Pont telescope at Las 
Gampanas Observatory on two nights, April 27/28 and April 28/29, 2014. The 
observatory is operated by the Garnegie Institution for Science. We used the 
Boiler and Chivens spectrograph with the lowest grating of 300 line/mm giving 
a resolution of 3.0 A/pixel with a wavelength coverage of about 6200 A. The 
spatial scale on the du Pont telescope is 0.70 arcsec/pixel and the slit length 
271". The two observing nights were generally clear with some cirrus clouds 
at the end of the second one. For the first seven hours of the night we took 
spectra of stars in the OGLE-111 Galactic disk fields while for the last three 
hours selected stars in the OGLE-111 bulge area. Since all targets are relatively 
faint objects located in dense fields, special care was taken to precise pointing 
of the instrument and aligning the slit. For the majority of observations the slit 
was aligned at the parallactic angle to avoid light loss due differential refraction, 
but in several cases we had to set a different angle to avoid contamination from 
neighboring stars. The observed variable stars are listed in Table 1, in which 
we give information on coordinates, average brightness, exposure times, and the 
reason of taking the spectrum. For each program star we took two or three 
exposures and one 90-s Ne-He-Ar lamp exposure in between for the wavelength 
calibrations. Additional calibration images included bias and dome flat-field 
images, and spectra of flux standards. 

For the reductions we used the utilities provided in the IRAF packaged. In 
the first step, we combined the bias and flat-field frames and then processed 
the science images through trimming, bias and flat-field correction. In the next 
step, we extracted one-dimentional spectra and applied the wavelength cali¬ 
bration to all single spectra. By combining multiple observations of the same 
objects we improved signal to noise and removed deviant pixels caused by cos¬ 
mic rays. Based on the spectra of flux standards we determined the sensitivity 

tiRAF is distributed by the National Optical Astronomy Observatory, which is operated by 
the Association of Universities for Research in Astronomy, Inc., under a cooperative agreement 
with the National Science Foundation. 
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and extinction functions and applied them to all program objects. Finally, in 
normalized spectra we measured equivalent widths of selected lines and deter¬ 
mined spectral types of our objects (based on Jaschek and Jaschek 1987). They 
are compiled in Table 2. 

3 Results 

3.1 Pulsating Stars 

Pietrukowicz et al. (2013b) reported the identification of 221 pulsating stars 
and candidates for such objects in the OGLE-III Galactic disk fields. Sixty of 
the stars are short-period multi-mode pulsators that are either of S Set or /3 
Gep type. The main mode in these stars has a period 0.05 < Pmain < 0.19 d 
and /-band amplitude between 0.025 mag and 0.12 mag. Due to unknown 
distance and reddening the objects could not be properly classified based on 
photometric data only. Measurements of their surface temperature or only a 
rough determination of the spectral type from low-resolution spectra should 
provide discrimination between these types of variables. The known /3 Cep 
type stars are of spectral types 09-B5 (based on data in Stankov and Handler 
2005, Pigulski and Pojmahski 2008ab) or surface temperatures in the range 
16 000-36 000 K. The 6 Set type stars are of spectral types A0-F9 or surface 
temperatures in the range 6000-9000 K (based on catalog in Rodriguez et al. 
2000 ). 

We observed a dozen of the sixty unclassified pulsators, mostly the brightest 
ones. Their light curves can be seen in Fig. 1. Low-resolution spectra of these 
objects are shown in Figs. 2 and 3, in which we also present spectra of a bona fide 
d Set type star OGLE-GD-DSCT-0011 (Pietrukowicz et al. 2013b) and /3 Cep 
type star ASAS111308-6106.8 (Pojmahski 2002, Pigulski and Pojmahski 2008b). 
Spectral types of the stars are between A5 and F2, thus all of these pulsating 
variables are of 6 Set type. Since their period ratios differ from those in radially 
pulsating 6 Set stars, it is very likely that many of the observed periodicities 
come from non-radial modes. We give new names, refered to the variability 
type of these stars, in the form OGLE-GD-DSCT-NNNN, where NNNN is a 
four digit consecutive number starting from 0059 (see Table 3). 

We also observed four other, likely pulsating stars, which spectra are pre¬ 
sented in Fig. 4. One of them is OGLE variable MUSIOI.3.34906 with a short 
period of 0.14610250(1) d « 3.50646 h and an unusual looking light curve. Pe¬ 
riod analysis reveals another two periodicities, but with suspicious period ratios: 
P 2 =0.800083Pi and P 3 = 0.666780Pi (see light curves in Fig. 5). The observed 
period ratios would indicate a 6 Set type star pulsating in the first-, second-, 
and third-overtone modes. The obtained A type spectrum confirms such iden¬ 
tification. We name this object OGLE-GD-DSCT-0071. 

Another investigated target, a double-mode star OGLE-GD-DSCT-0012 could 
not be reproduced by models in the Petersen diagrams, shown in Fig. 11 in 
Pietrukowicz et al. (2013b). The obtained spectrum confirms that this is in¬ 
deed a 6 Set type variable. Probably, one of the modes is non-radial. 

In Fig. 4, we present a spectrum of OGLE-GD-CEP-0013. This object with 
the period of 5.2436 d seems to have a peculiar light curve if one looks at the 
sequence of light curves of variables classihed as classical Cepheids and ordered 
by period in Fig. 1 in Pietrukowicz et al. (2013b). The rising part lasts for 
about half of the period, in comparison to about 20% of P=5.3664 d in the case 



4 


CAR118.5.9107 CEN106.6.8162 



CARl 18.4.1153 CEN108.6.93566 



0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0 

phase phase 


Fig. 1. Light curves of twelve previously unclassified short-period multi-mode pulsating stars 
phased with the main period. Spectra of the stars in the left column are presented in Fig. 2, 
while in the right one in Fig. 3. 

of the prototype star 6 Cep itself and about 35% of P = 4.8609 d in the first- 
overtone star V335 Pup (see. Fig. 6). The obtained spectrum shows a continuum 
strongly inclined to the red with weak Balmer series in absorption and many 
metal lines, such as the Call K-l-H doublet (AA 3934-1-3968 A), the Mgl triplet 
(AA 5167, 5173, 5184 A), Fell A 5267 A, the Na I D doublet (AA 5890, 5896 A), 
and the G band formed of Fe, Ti, Ca lines around 4307 A. Such a spectrum is 
characteristic for a metal-rich star around GO type. Classical Cepheids cover a 
wide range of spectral types between F5 and K2. The observed shape of the 
light curve with an /-band amplitude of 0.29 mag in a GO type star can only 
be explained as pulsations. OGLE-GD-CEP-0013 pulsates in the first-overtone 
mode rather than in the fundamental mode. 
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Fig. 2. Spectra of six previously unclassified short-period multi-mode pulsating stars detected 
in the OGLE-III disk fields in comparison to the spectra of stars known as the 5 Set (OGLE- 
GD-DSCT-0011) and ^ Cep type (ASAS111308-6106.8). All six stars have spectra very similar 
to that of OGLE-GD-DSCT-0011 and therefore all of the variables are of 5 Set type. 


3.2 Mysterious Object OGLE-GD-DSCT-0058 

In Fig. 4, we also present the low-resolution spectrum of object OGLE-GD- 
DSCT-0058. In Pietrukowicz et al. (2013b), it was classified as a A Set type star 
with a very short period of 0.01962154(1) d = 28.255018(1) min. The power 
spectrum revealed two additional peaks equally distant from the dominant mode 
in the frequency space, ±1.9028 d“^ from 50.9644 d“^, and of a similar power 
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Fig. 3. Spectra of another six previously unclassified short-period multi-mode pulsators from 
OGLE-III in comparison to the spectra of a (5 Set type and /3 Cep type variables. The spectra 
clearly indicate that the six variables are also of <5 Set type. 


(/-band amplitudes ss 0.025 mag vs. the dominant mode of 0.231 mag). The 
three peaks were interpreted as a dipolar triplet, in which the dominant peak 
is due to a radial mode and the two side oscillations are dipole modes split by 
stellar rotation. Fig. 7 shows the overall and decomposed light curve of this 
object. 

Surprisingly, the obtained low-resolution spectrum is characterized by a 
strong continuum rising to the blue. Superimposed are relatively weak hydrogen 
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Fig. 4. Spectra of four peculiar OGLE variables compared to the spectra of stars known as 
the (5 Set and 0 Cep type. 


lines (when compared to typical 5 Set spectra) as well as helium ones, thus in¬ 
dicating a high temperature for the object. A quick literature search allowed us 
to hnd some similarities between the spectrum of OGLE-GD-DSCT-0058 and 
those of moderately helium-enriched hot subdwarf stars of B and O type (sdOB, 
Venues et al. 2007, Drilling et al. 2013). This is why we tentatively fitted the 
Balmer and helium lines observed with a grid of TLUSTY non-local thermo¬ 
dynamic equilibrium (NLTE) model atmospheres suited for hot subdwarf stars 
(see Brassard et al. 2010, Latour et al. 2014). The model grid covers a rather 
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Fig. 5. Decomposition of the light curve of object MUSIOI.3.34906, confirmed to be a triple¬ 
mode (5 Set type star. 
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Fig. 6. Comparison of the /-band light curve of object OGLE-GD-CEP-0013 with light curves 
of two known classical Gepheids of similar periods: the prototype star 5 Gep pulsating in the 
fundamental mode and V335 Pup pulsating in the first-overtone mode. The magnitude range 
is the same in all panels. It seems that OGLE-GD-GEP-0013 is a first-overtone pulsator. 
The data for 5 Cep come from the AAVSO observations, while for V335 Pup from the ASAS 
project (Pojmahski 2002). 


large range of parameters: 20 000 K < < 50 000 K, 4.6 < log g < 6.4, 

and finally —4.0 < log iV(He)/V(H) < 0.0. The metallicity used in the models 
is one appropriate for typical hot subdwarfs, as measured by Blanchette et al. 
(2008): solar abundances for N, S and Fe, and one tenth solar for C, O, and Si. 
The best fit solution is shown in Fig. 8, note that the uncertainties are the for¬ 
mal ones given by the minimization procedure. The high temperature found 
(Teff w 33 000 K, corresponding to type 09) confirms that this object cannot 
be a single 5 Set type star. The high surface gravity of log <7 = 5.3 ±0.2, which 
is much higher than values for high-mass main sequence stars (log g between 
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Fig. 7. Decomposition of the light curve of OGLE-GD-DSCT-0058. 


4.2 and 4.3, according to models in Pamyatnykh 1999), and the high amplitude 
at the extremely short period rule out the possibility that this is a /3 Cep type 
star. 


OGLE-GD-DSCT-0058 



Fig. 8. Best fit (thick line) to the hydrogen and helium lines of observed spectrum (thin line) 
of OGLE-GD-DSCT-0058. For each spectral line, the continuum is normalized to 1.0 and 
shifted by 0.2 in flux units. 


The interpretation of OGLE-GD-DSCT-0058 as a pulsating hot subdwarf 
does not agree with predicted and observed pulsation properties for this class 
of objects (Charpinet et al. 2009, Heber et al. 2009). The rapid p-mode sdOB 
pulsators (of V361 Hya type) having T^s from 28 000 K to 35 000 K and log g 
between 5.2 and 6.1 oscillate with periods between about 1.0 min and 10 min 
and amplitudes rarely exceeding 0.01 mag in V (0.12 mag in the most extreme 
case of star Balloon 090100001, Oreiro et al. 2004, Baran et al. 2009). The 
cooler p-mode pulsators (of V1093 Her type) with Tee between 23 000 K and 
30 000 K and log g around 5.4 have periods ranging from about 45 min to 
120 min and amplitudes lower than p-mode stars (of millimagnitudes). 
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The obtained surface gravity for OGLE-GD-DSCT-0058 is far too low for a 
white dwarf, while the temperature far too low for a planetary nebula nucleus. 
Moreover, pulsating objects from the above classes show much lower amplitudes. 
The shape of the light curve of OGLE-GD-DSGT-0058 resembles those of high- 
amplitude fundamental-mode pulsators in the main instability strip. There is a 
possibility that OGLE-GD-DSCT-0058 is not a single object. We cannot rule 
out an option that the observed light variations are not due to pulsations. High- 
resolution spectroscopic observations should help to reveal the true nature of 
this object. 

3.3 Variables with Irregular Fluctuations 

Three of the observed stars are characterized by irregular light variations on time 
scales from hours to days and amplitudes reaching 2.0 mag in /, as it can be 
seen in Fig. 9. Based on the OGLE-III photometry star GAR117.5.6157 might 
be classified as a Z Gam type dwarf nova. This type of cataclysmic variables 
exhibit standstills during which outbursts cease for days to years. The photo¬ 
metric behavior of the other two stars, MUSIOO.3.59946 and BLG179.1.111115, 
resembles light changes observed in hydrogen-deficient stars of DY Per and R 
GrB type. 

In Fig. 10, we present the spectra of the three interesting objects. They are 
very similar to each other. The spectra are characterized by a flat or red contin¬ 
uum upon which Balmer series is superimposed. Whereas the higher members 
of the series are in absorption, Ha is found in emission. Other recognizable 
features are absorption lines of Call, Mgl, Fell, Nal D, and the G band. This 
kind of spectra are typical for young stellar objects (see examples in Kamath 
et al. 2014). The spectral types between A5 and G3 indicate that these stars 
are low-mass objects (< 3Mq) of T Tau type. We searched for the presence of 
lithium, the line Lil A 6708 A. Lithium is expected to be abundant in the matter 
from which the star was formed, but it can be depleted already in the pre-main 
sequence phase. We were not able to detect this element in our low-resolution 
spectra. 

3.4 Periodic Variables with Brightenings 

We also took spectra of five periodic objects displaying brightenings or waves 
with /-band amplitudes up to 0.2 mag in their phased light curves (Fig. 11). 
The objects show a single or double wave over the period, which is between 

1.5 d and 6.6 d. In the case of CAR106.7.14162, the shape and amplitude of 
the light variations are not stable. In the other four stars, the waves seem to be 
stable over the years. Some of them last for more than half of the period. The 
spectra of these stars, presented in Fig. 12, show strong hydrogen absorption 
lines characteristic for spectral type A and also enhanced lines of elements such 
as silicon. All five objects are very likely chemically-peculiar Ap type stars with 
a relatively strong global magnetic field which axis is inclined to the rotation 
axis, as it is described in the oblique-rotator model (Stibbs 1950, Preston 1967). 
The observed single or double wave is a result of changing aspect of their spotted 
surface with the rotation period {e.g., St§pieh 1968, Catalano and Leone 1991, 
Manfroid and Renson (1994), Bychkov et al. 2005). This kind of variables are 
classified as o? CVn type stars. 
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Fig. 9. Three variables with irregular fluctuations. The light variations in the first star 
are similar to those observed in Z Cam type dwarf novae, while in the other two objects to 
hydrogen-deficient stars of DY Per type. Their spectra, presented in Fig. 10., indicate that 
all of them are young stellar objects. 


3.5 Summary 

We summarize the results of our spectroscopic follow-up in Table 3. For all 
but one object the obtained low-resolution spectra have allowed us to make a 
definitive classification. In the case of OGLE-GD-DSCT-0058, the spectrum 
shows that it cannot be a single S Set type star. The observed properties of this 
object do not fit to any kind of known pulsating variables. We hope that high- 
resolution spectra taken over different phases will help to answer the question 
on the true nature of this enigmatic object. 
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Fig. 10. Spectra of the three variables with irregular fluctuations. All stars show deep Call HK 
and Nal D lines, and Ho in emission. The G band is particularly prominent in CAR117.5.6157. 
All these objects are of T Tau type. 
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Fig. 11. Phased light curves of five OGLE stars showing periodic brightenings or waves. 
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Table 1: OGLE variable stars for which spectra were obtained 


ID or name 

RA(2000) 

Dcc(2000) 

iv) 

[mag] 

(I) 

[mag] 

Ai,7 

[mag] 

Pi 

[d] 

P 2 

[d] 

P 3 

\d] 

f exp 

[s] 

Puzzle 

CAR118.5.9107 

10''36” 

^24f80 

-63°09'03"3 

16.66 

15.90 

0.115 

0.12655899(9) 

0.1229418(5) 

0.0735669(4)* 

3 X 600 

(5 Set or f Cep? 

CAR116.5.7705 

10‘'36” 

^27f08 

-62°35'08"1 

15.93 

15.05 

0.048 

0.1192127(2) 

0.1670429(12) 

0.198133(2)* 

2 X 750 

(5 Set or f Cep? 

CAR116.2.30884 

10‘'37” 

M3®31 

-62°46'50"9 

15.08 

14.55 

0.046 

0.05203784(5) 

0.05318510(7) 

0.05106081(5) 

2x480 

(5 Set or f Cep? 

CAR115.6.12025 

10‘'38” 

^51f55 

-62°04'49"6 

14.25 

13.56 

0.049 

0.1854823(8) 

0.1847128(6) 

0.1812189(4)* 

2 X 180 

(5 Set or f Cep? 

CAR118.4.1153 

10‘'39” 

^00^95 

-63°ll'04"0 

15.11 

14.27 

0.043 

0.16704645) 

0.15951965) 

0.17094025)* 

2x480 

(5 Set or f Cep? 

CARllO.7.13663 

10''40” 

^31^51 

-61°39'58"0 

14.67 

13.90 

0.032 

0.10539735) 

0.1164492(10) 

0.1266376(13)* 

2 X 300 

(5 Set or f Cep? 

CEN106.6.8162 

11*'31” 

^35f92 

-60°47'45"1 

14.94 

14.13 

0.025 

0.140374(11) 

0.1350725) 

0.14592(3)* 

3 X 150 

(5 Set or f Cep? 

CEN106.2.38514 

11*'33” 

^28fl3 

-60°53'44"1 

15.80 

14.80 

0.036 

0.133966(8) 

0.1384265) 

0.130682(10) 

3 X 300 

(5 Set or f Cep? 

CEN107.2.26501 

ll‘'55” 

^39f22 

-62°05'll"6 

14.87 

14.09 

0.028 

0.116041(7) 

0.062446552) 

0.12649(3)* 

3 X 300 

(5 Set or f Cep? 

CEN107.4.32037 

11*'56” 

n2f94 

-61°47'44"7 

14.96 

13.96 

0.037 

0.1042865) 

0.10745o5) 

0.16914257)* 

3 X 300 

(5 Set or f Cep? 

CEN108.6.93566 

13''31” 

^32®10 

-64°06'46"4 

16.28 

15.05 

0.021 

0.08542011(4) 

0.2138035(6) 

0.08542535(15) 

2 X 900 

(5 Set or f Cep? 

CEN108.4.43244 

13*'34” 

M3f73 

-64°02'48"l 

16.30 

15.06 

0.074 

0.1297529o5) 

0.16481945) 

0.14203803(16)* 

2 X 900 

(5 Set or f Cep? 

MUSIOI.3.34906 

13*'26” 

noMe 

-64°55'40"0 

16.71 

15.60 

0.104 

0.1461025o5) 

0.11689411(5) 

0.09741818 53)* 

2 X 900 

S Set? 

OGLE-GD-DSCT-0012 

10*'42” 

^51®62 

-61°35'21!'4 

14.17 

13.69 

0.060 

0.1674796(13) 

0.1315341(11) 

0.13233025)* 

3 X 120 

<5 Set? 

OGLE-GD-DSCT-0058 

10*'41” 

M8f77 

-61°25'08"5 

17.71 

17.22 

0.231 

0.01962154(1) 

0.01891531(4) 

0.02038256(6) 

3 X 600 

<5 Set? 

OGLE-GD-GEP-0013 

11*'33” 

^ 02 f 68 

-60°52'04"5 

16.73 

15.11 

0.293 

5.2436(9) 

- 

- 

3 X 600 

5 Cep? 

CAR117.5.6157 

10*'41” 

n 2 fi 8 

-62°33'42"6 

18.05 

16.75 

1.35 

- 

- 

- 

2 X 1800 

CV or dusty? 

MUSIOO.3.59946 

13*'16” 

^20^52 

-64°44'55"0 

16.27 

15.25 

0.48 

- 

- 

- 

2 X 900 

dusty? 

BLG179.1.111115 

17*'50” 

^29^48 

-30°50'l8"l 

18.17 

15.26 

2.10 

- 

- 

- 

2 X 1800 

dusty? 

CAR106.7.14162 

ll” 00 ” 

’40”09 

-61°54'49"3 

15.08 

14.38 

0.14 

3.20182(6) 

- 

- 

2 X 900 

magnetic? 

CAR106.7.46218 

11 *' 01 ” 

’26?94 

-61°51'02"2 

15.61 

15.12 

0.207 

5.215795) 

- 

- 

2 X 900 

magnetic? 

BLG130.2.137067 

17*'47” 

'44?92 

-34°16'15"2 

13.72 

13.01 

0.063 

6.595045) 

- 

- 

2 X 600 

magnetic? 

BLG183.4.156561 

18*'01” 

’43”65 

-30°24'54"0 

14.36 

13.70 

0.055 

1.524444(5) 

- 

- 

2 X 600 

magnetic? 

BLG249.1.133775 

18*'06” 

’07?50 

-26°05'08"5 

13.91 

13.08 

0.075 

3.77762(4) 

- 

- 

2 X 600 

magnetic? 

OGLE-GD-DSCT-0011 

10”42” 

M5^67 

-61°35'37"2 

14.60 

13.93 

0.303 

0.11309448(3) 

- 

- 

3 X 100 

(5 Set 

ASAS111308-6106.8 

11*'13” 

^07f29 

-61°06'50"0 

9.53 

9.20 

0.033 

0.1931041(15) 

- 

- 

2 X 30 

0 Cep 


The group of candidate pulsating variables is followed by a group of variables with irregular light variations and periodic variables with waves in their light curves. The last two 
objects are bona fide S Set and 0 Cep type pulsators which spectra served for comparison. Asterisks in the column with P 3 denote stars in which more than three modes were 

detected (Pietrukowicz et al. 2013b). 
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Table 2: Equivalent widths (in A) of some lines in the spectra of puzzling variables 


ID or name 

CaiiK 

CallH+He 

Hq 

H<5 

G band 

Sp. type 


3934 

3968 

4102 

4340 

4307 


CAR118.5.9107 

5.7 

7.8 

6.4 

5.6 


FO 

CAR116.5.7705 

6.5 

7.6 

5.4 

5.7 


FO 

CAR116.2.30884 

3.6 

8.9 

9.5 

10.1 


A5 

CAR115.6.12025 

6.1 

8.6 

7.1 

8.1 


FO 

CAR118.4.1153 

5.9 

7.9 

5.7 

5.7 


FO 

CARllO.7.13663 

6.4 

8.2 

6.1 

6.8 


FO 

CEN106.6.8162 

5.2 

8.2 

5.3 

7.4 


FO 

CEN106.2.38514 

3.6 

6.7 

4.6 

5.7 


A7 

CEN107.2.26501 

5.7 

8.4 

7.0 

8.8 


FO 

CEN107.4.32037 

7.7 

8.6 

6.6 

6.6 


F2 

CEN108.6.93566 

5.0 

8.7 

6.3 

7.5 


FO 

CEN108.4.43244 

6.0 

9.7 

9.2 

10.0 


FO 

MUSIOI.3.34906 

3.5 

7.1 

7.0 

7.6 


A7 

OGLE-GD-DSCT-0012 

5.4 

8.5 

7.1 

7.3 


FO 

OGLE-GD-DSCT-0058 



3.4 

4.2 


09 

OGLE-GD-CEP-0013 

16.1 

10.7 


0.8 

7.8 

GO 

GAR117.5.6157 

7.0 

2.0 



3.2 

G3 

MUSIOO.3.59946 

6.4 

7.1 

4.6 

4.6 

3.8 

F5 

BLG179.1.111115 

1.9 

9.8 

9.1 

12.4 


A5 

GAR106.7.14162 

4.8 

7.6 

8.4 

7.1 


A7 

GAR106.7.46218 

1.3 

10.2 

11.1 

11.1 


AO 

BLG130.2.137067 

0.4 

7.7 

7.6 

7.8 


AO 

BLG183.4.156561 

0.7 

9.1 

8.6 

9.4 


AO 

BLG249.1.133775 

0.6 

9.9 

10.3 

10.5 


AO 


Table 3: Final classification of the target OGLE variables 


ID or name 

Sp. type 

Var. type 

New name 

CAR118.5.9107 

FO 

S Set 

OGLE-GD-DSCT-0059 

CAR116.5.7705 

FO 

5 Set 

OGLE-GD-DSCT-0060 

CAR116.2.30884 

A5 

S Set 

OGLE-GD-DSCT-0061 

CAR115.6.12025 

FO 

5 Set 

OGLE-GD-DSCT-0062 

CAR118.4.1153 

FO 

S Set 

OGLE-GD-DSCT-0063 

CARllO.7.13663 

FO 

S Set 

OGLE-GD-DSCT-0064 

CEN106.6.8162 

FO 

S Set 

OGLE-GD-DSCT-0065 

CEN106.2.38514 

A7 

S Set 

OGLE-GD-DSCT-0066 

CEN107.2.26501 

FO 

5 Set 

OGLE-GD-DSCT-0067 

CEN107.4.32037 

F2 

S Set 

OGLE-GD-DSCT-0068 

CEN108.6.93566 

FO 

S Set 

OGLE-GD-DSCT-0069 

CEN108.4.43244 

FO 

S Set 

OGLE-GD-DSCT-0070 

MUSIOI.3.34906 

A7 

S Set 

OGLE-GD-DSCT-0071 

OGLE-GD-DSGT-0012 

FO 

5 Set 

- 

OGLE-GD-DSGT-0058 

09 

? 

- 

OGLE-GD-GEP-0013 

GO 

S Cep 

- 

CAR117.5.6157 

G3 

T Tan 

OGLE-GD-YSO-0001 

MUSIOO.3.59946 

F5 

T Tan 

OGLE-GD-YSO-0002 

BLG179.1.111115 

A5 

T Tan 

OGLE-BLG-YSO-0001 

CAR106.7.14162 

A7p 

CVn 

OGLE-GD-ACV-001 

CAR106.7.46218 

AOp 

CVn 

OGLE-GD-ACV-002 

BLG130.2.137067 

AOp 

CVn 

OGLE-BLG-ACV-001 

BLG183.4.156561 

AOp 

CVn 

OGLE-BLG-ACV-002 

BLG249.1.133775 

AOp 

CVn 

OGLE-BLG-ACV-003 





